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EDITORIAL 


THE HISTORY OF THE PAST CAN GUIDE THE 
FUTURE 


THE term of a man’s life, no matter to what eminence he may attain, is 
but a moment in the march of time. There is so much to do in so little time 
that it is only the few who can make an indelible mark. Man enters this world 
in a state of profound ignorance, yet ere his time has run, he may be acclaimed 
for his scientific knowledge, his prowess in erudition or for his mastery in the arts 
and crafts. When the time comes for him to pass to other spheres his body and 
his mind slide into oblivion and the vital stimulus of his presence is no more. 
Fortunately, all is not lost, for the records of his life’s work remain as a beacon 
to those who may follow in his steps. These records are a most valuable asset 
for they mark points in the ever-rising store of knowledge and they permit us 
to march on without the awful necessity of forever returning to “ Zero” when 
any particular problem comes under review. 

Such a record of the past is a history of the time, and whilst some gifted 
men and women may sparkle in its pages they are but decorations, for it is the 
written records of work and progress which count. 

It has been said, and with truth, that no one can plan for the future unless 
he has a profound knowledge of the past. This is true of all walks of life be 
they scientific, political or domestic. It is right then that, from time to time, 
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we should turn our attention to the past and renew the achievements of our 
forebears. Such occasions often mark important dates, jubilees, centenaries, or 
even a humble birthday. It is essential that in retrospect, and in order to 
view the past in its proper perspective, the period under review shall be 
of sufficient length for a sound judgment to be exercised. 


The turn of a half-century is an appropriate time for a stocktaking, and 
as regards the field of veterinary endeavour particularly so, for the last 50 years 
has witnessed more change than any other similar period in all history. There 
have been great advances in our knowledge, and these advances have been due 
in large measure to the efforts of research workers and also to those who have 
applied scientific findings in the field. Many diseases which have beset us for 
centuries have been solved or brought under control. 


Science has become the Handmaid of our Art and Craft. In this period 
of change the profession has been fortunate, for many men of true greatness 
have been at the helm. These men were gifted with a vision far beyond the ken 
of most of their contemporaries. They dreamed and worked for the time when 
the veterinary profession would hold an acknowledged place of honour amongst 
the scientific disciples, and would also gain public favour and approbation. 
These pioneers succeeded in their task and it is right that we should acknow- 
ledge them. We draw attention to the article by Dr. J. T. Edwards in this 
issue; we are sure that what he has to say will give a feeling of pride to all 
veterinary surgeons and that this erudite account will spur the present generation 
to emulate their predecessors. 
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THE ADVANCE OF VETERINARY MEDICINE, 1900-1950 
By J. T. EDWARDS. 


Introduction 


It would have been hard indeed for anyone who qualified for the veterinary 
profession before the end of the first decade of the above period to have foreseen 
what shape not only the world at large, but his own essential craft, would be 
assuming, as it has now assumed, at the close of the fifth decade. 


Again, it must be harder still for those entering the profession during the 
decade at the close of the half-century to form a true mental picture of what 
the entrant into the profession saw ahead of him and around him at the begin- 
ning of the half-century. That is, it must be impossible, we feel, for the recent 
entrant to picture in his mind the profession and the world about it as the older 
graduate saw it, unless he happens to be exceptionally well gifted with a sense of 
history not only within the meaning of this pursuit as it connotes an accurate 
chronicling of successive events, but also in so far as it demands a capacity for 
relating each succeeding event to its contemporary setting. It is therefore usually 
only after the personal experience gained with advancing years, if at all, that one 
can make a full picture of any long bygone episode reveal itself brightly. 


It is not only that the scope and nature of current veterinary practice have 
changed. It is not so very hard to imagine how the dethronement of the horse 
from the dominant position it had held for about a century, and the successive 
elevation of small animal practice and cattle and other farm stock practice to 
exalted status, must have wrought striking changes in practice. We need not 
pause even to mention, let alone explain, the causes of the successive rises and 
falls of each variety of the domesticated species upwards to and below the range 
of the average veterinarian’s prime interest. But we must not omit to say that, 
as hardly any veterinarian could conceive at the beginning of the half-century, 
his art came again to be seen as not confined to skill in ministering only to one 
species. Instead, as in hardly any other craft or calling, and certainly not in the 
craft of human medicine, the art meant attainment of that skill towards a 
variety of species each often differing from the other as widely as any one of them 
does from the human subject itself. A catholicity of interest and outlook would 
thus be engendered in the ordinary pursuit of his craft or calling by the veter- 
inarian as in hardly any other one. 


It is not again that world events have taken place during the period under 
review which have impressed themselves deeply on the current practice of the 
art that make it difficult for the newer graduate to obtain a good mental picture 
of it during the opening decade. Three wars have certainly disturbed the smooth, 
forward march of the veterinary profession as such. But it cannot be said that 
these wars gave much impetus directly to the advance of veterinary medicine. 
Indirectly, however, as we shall note later, they produced a profound effect. 
The South African War, which marked the opening of the period, even though 
it was a distant one, and conducted on a small scale relatively to the two World 
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Wars that were to follow, elevated the profession to a more exalted sense of its 
importance. The losses sustained among the horses bought as remounts and 
then employed in the field were grave, and caused authority not to delay longer 
the enlargement and strengthening of the veterinary services of the army. These 
services were at that time almost the only public services to which the profession 
contributed an important proportion of its members. Again, historically, that 
war was a Significant milestone. Ever since the speed and mobility of armies 
had depended on cavalry, when that arm was introduced in Babylonia a few 
centuries B.C., glanders had been a chief cause of delays and setbacks in military 
operations. More than anything else, it has been often said, it had been cattle 
plague affecting economically the civilian population in the wake of armies, and 
glanders among horses causing serious handicaps in warfare, that caused rulers 
and states in Western Europe to found and subsidise veterinary education. Now, 
for the first time, in the South African war the weapon was available in the 
shape of mallein, which, when it was employed in the hands of a skilled veter- 
inary personnel, could effectively bring that scourge under control. At the 
present date, it is extremely hard to visualise a state of affairs affecting the 
profession when the introduction of mallein constituted a phenomenal advance. 
Indeed, for a decade after the end of the South African War, that is, until the 
disease was finally eradicated, somewhat beyond anticipations, from Britain in 
1913, glanders was almost certainly, in urban areas most particularly, the scourge 
most dreaded by the ordinary veterinary practitioner. When the present writer 
qualified, in 1911, the post-mortem room at the Royal Veterinary College, 
London, still furnished fresh glanders lesions weekly from which cultures could 
be obtained for mallein manufacture. The supply was soon to disappear. 


At that early date in the period under review, the student still often heard, 
in inaugural addresses and the like, the claims reiterated on behalf of the pro- 
fession that, through it, the country had been saved from the disastrous losses 
of the recent past caused by cattle plague and pleuropneumonia as well as sheep 
pox. The older disease, rabies, was again successfully brought under control 
and eradicated during the first decade of the half-century by the rigorous 
enforcement of Muzzling Orders (which the writer well remembers) and of 
quarantine against further importation of the infection. Even foot-and-mouth 
disease, it was thought, had been effectively stayed by the application of official 
Cattle Plague measures. It was not then realised that for some time, as we 
better know now, the virus strains prevalent in Western Europe generally were 
of low invasiveness and pathogenicity. Neither was the real danger realised 
to which the country would later become constantly exposed through the 
importation of infected carcasses from countries where foot-and-mouth disease 
prevailed. The refrigerated meat trade had then hardly got under way. Cer- 
tainly, in 1912, outbreaks again prevailed, which, though benign compared with 
those which appeared shortly after the First World War in Western Europe 
from 1919 onwards, were such as at last to impress upon the chief veterinary 
officer of the then Board of Agriculture that the veterinary staff under him must 
be considerably enlarged and strengthened. 
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Though the South African War of 1899-1902, which marked the opening 
of the century, had influenced the profession to the degree mentioned, what is 
to be stressed here is that it did not modify the attitude of the State in the 
slightest degree towards the veterinary profession in this country in so far as it 
came to its aid to provide the means for any substantial advance in veterinary 
medicine. It had been otherwise for just over a century in the countries of the 
Western European continent. Even as late almost as the middle of the period 
under review the late Sir John McFadyean publicly lamented that this country 
depended on those countries for new knowledge—“ on crumbs that fell from 
continental tables.” 

The First World War, on the unprecedented scale that it was soon to 
develop, from 1914 to 1919, and the corresponding demands which it made on 
the veterinary profession, but which were of essentially the same order as those 
which it had made during the South African War, was an event that certainly 
was not foreseen within the veterinary profession of this country. The Second 
World War, of 1939-1945, made demands of an entirely different order. 

The above events are given mention in this review because on consulting 
the writings of those who have dwelt upon our history, even the most accom- 
plished, it is often impossible to form any proper judgment upon a given import- 
ant episode. Such was, for example, the curtailing and deflection of veterinary 
education shortly after its foundation in this country, in 1791, and the lack of 
advance in veterinary medicine that was consequently to ensue for over a century, 
because that episode is not related to the major world events, when the country 
was distracted by long wars, which overtook the execution of the plans for 
promoting veterinary education along the lines so well laid down by the original 
founders. The Government, indeed, had sponsored the enterprise of promoting 
good veterinary education and research, both by its goodwill and provision of 
funds which, with the resources at its disposal at that period, were not ungener- 
ous. Afterwards, when the path along which training developed led away from 
the general public interest and was narrowed, successive governments in this 
country doubtless were not impressed, as they continued increasingly to be 
impressed on the Continent, with the urgency to bestow their beneficence or 
munificence towards promoting advance in veterinary medicine. 

As we now stand, the tables have turned. Never before in its long history 
has veterinary medicine so much to record of real advance as during the past fifty 
years. That advance is gaining momentum in many directions. And no longer can 
it be said that this country suffers either from the financial or material means of 
advance: while, on the Continent, from causes that are fresh in the minds of 
all, there has been a corresponding flagging. Now, too, with the immense vitality 
shown across the Atlantic and the vast resources therein placed at the disposal 
of workers, it may well be said there has been a great “shift to the West” in 
almost all classes of research; stonteiblufing: sto the advance of veterinary onlin 
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inary education and research, to its origin, which dates back precisely to the year 
1910. From the very modest beginnings of that year the two World Wars 
have acted, in different ways, as “forcing grounds” for the growth of that 
interest as an integral part, albeit still but a small part, of the phenomenon 
which has come upon us so much unawares that a new name, the Welfare 
State, had to be introduced to designate it. The passing of the Veterinary 
Surgeons’ Act, 1948, for all time sealed the commitment of the State to full 
responsibility for nurturing veterinary medicine in this country. Now, we can 
well discern that the ties between the State and the profession are stronger, 
perhaps, than in any other country. And, as the founder of this journal 
remarked in an impressive editorial article in 1891, on the occasion of the 
Centenary Celebrations of the Royal Veterinary College, London, for the power- 
ful reason that the veterinary profession of this country had had so much to 
struggle against adversity and rely so long on its own resources—as would have 
long ago daunted our continental brethren—it now, in the end, at this date, is 
endowed with a greater vitality than the veterinary profession of any other 
country. 

A phenomenon, too, which is of prime interest in what we have called “ the 
shift to the West” is, as in the United States of America, that there has been 
a great awakening within the British veterinary profession of a desire to become 
“* society-governed.” That phenomenon which has generally characterised all 
American institutions from the very beginning was well described by our dis- 
tinguished colleague, Dr. L. A. Merillat, in his congratulatory message published 
in the R.C.V.S. Centenary Number of The Veterinary Record (1945, 57, 599) 
There, in America, no such institution, corresponding with Council R.C.V.S., 
empowered with authority by the State, exists; but the functions exercised dually 
at this date by the R.C.V.S. and the N.V.M.A. have been wielded since 1863 
by the American Veterinary Medical Association. For a long time that 
association remained the most powerful and influential association of its kind 
in the world. Since the local British veterinary societies were first effectively 
federated in 1921, the N.V.M.A., from slender beginnings, has grown now to 
such strength that a friendly American colleague (Dr. Crawford) declared, at 
the recent annual congress at Cardiff, that it now conducts its business and its 
professional meetings in a manner which is the real envy of the older body across 
the Atlantic. It is indeed clear that functions such as those which are now 
wielded separately by the two bodies, the R.C.V.S. and the N.V.M.A., could 
not be satisfactorily wielded by one body; they must, to be satisfactory, remain, 
as William Hunting long ago discerned, separate and complementary for the 
vitality and discipline of the profession to be well preserved. Nevertheless, 
although the N.V.M.A. has increased by this date to formidable stature, 
especially as a political body, the local societies have by no means declined in 
activity. More than ever before, their mettings are being conducted in such a 
way as both to pool vocational experierice’ ‘and catise tobe assimilated to that 
experience the digested information: accruing from the tremendous progress of 
the several contributory sciences." Ir ‘particular; it is our. bounden duty here 
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again to pay tribute in that respect to the founder of this journal, George 
Fleming. Five years before he founded, in 1875, this journal, which also bore 
the alternative name, Annals of Comparative Pathology, he had succeeded in 
founding, at last, a veterinary society in London, the Central Veterinary Society, 
modelling it, as he did, on the premier continental society, la Société Centrale 
de Médecine Vétérinaire de Paris. Though for many years previously there 
had been several flourishing provincial veterinary societies in this country, all 
attempts to found a lasting veterinary society in London had failed, until 
Fleming perceived clearly what was the only means to hold together durably a 
society of both metropolitan and provincial practitioners. It was that from 
the outset of every meeting discussion must be focused on strict vocational 
problems, at which the concrete experiences accumulating in the course of cur- 
rent practice were exposed. Otherwise, discussion upon abstract topics, especially 
those relevant to ethical and political questions, was bound to lead to dissension 
and disruption. During the whole of the past half-century Fleming’s concep- 
tion of a veterinary society has bloomed magnificently and served as a model 
for all other societies. As almost nothing else, and as nowhere else at this 
moment, it is the activity of the societies that is promoting advance in veterinary 
medicine by infusing the rank and file of the veterinary profession with con- 
fidence that they are well abreast not only of current information, but of 
information that is surely grounded and well attested. 

It would be well at this stage, therefore, in this short review, to note the 
impacts of accruing information during the half-century upon the essential art 
of veterinary medicine. 


The Impacts of the General Advance in Knowledge upon the Essential Art of 
Veterinary Medicine 

At the time when Fleming founded this journal, in 1875, as has now been 
mentioned, the art was being exposed to the advocacy of the paramount import- 
ance of “ Comparative Pathology.” For a few decades, the art had already 
suffered a severe impact from the concentrated thrust into it of studies upon 
the dead normal body—anatomy, which had before then been excluded outside 
the walls of strict vocational training even in human medicine, becoming 
elevated to major dignity. Soon, “ Comparative Pathology,” in the sense con- 
ceived by Virchow and his school, i.e., of morbid anatomy and morbid histology, 
was, during the last two decades of the 19th century, to have grafted on to it 
a newer science, that of bacteriology, following notably the revelations of Pasteur 
and Koch, and the revolution in surgical procedure wrought by Lister in the 
light of these revelations. So rapid were the disclosures of the causation of 
many diseases made by bacteriology during this period—the “ Golden Age” of 
Leclainche—that it seemed at one time the whole art of veterinary medicine 
would be transformed. Yet, though disease in the sense of disease caused by 
microparasitic attack, or infection, that is, with a -++ sign, proved to be enormous, 
the knowledge accruing, as the present 20th century opened, with few exceptions 
(such as the mallein and tuberculin tests), left little in the hands of the ordinary 
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veterinary practitioner to cause him to change his traditional art. Rather, most of 
the newer teaching, crude in its emphasis as we now realise it to have been, had 
to be thrown overboard on contact with the realities of practice. 

It was not until just before the First World War, and again during the 
immediately succeeding years, that it was discovered that all disease by no means 
conformed to the above class, but that there was still another class, for which 
the “‘— sign” must be affixed. The disorders caused by disease of this kind 
were found, as the second and third decades progressed, to be of widespread and 
bewildering variety. They were the various “ deficiency diseases,” capable of 
affecting, in different ways, all life on the earth, including all animal species. 
In diseases of this class the animal did not suffer attack from without 
that is, from the environment, whether faunal or floral, gross or microbial, but 
it suffered from deficiency of certain “ essential factors” to maintain it in a 
state of health, whether to live itself to full perfection or to reproduce in perfec- 
tion its own kind. When normally derived from the environment, animate or 
inanimate, these “essential factors” comprised an array of complex organic 
compounds, the “ vitamins”; and an equally imposing array of simple mineral 
elements, including not only the common ones which had long been known to 
be such as were “ essential ” for bone-building, etc., like calcium and phosphorus, 
but others “ essential” in “ trace ” amounts, such as copper, cobalt, manganese, 
etc. When, on the other hand, they were elaborated ordinarily within the 
animal’s own body, these “ essential factors” comprised the “ hormones” or 
“endocrine” compounds, of essentially the same order as the “ vitamins,” but 
often of far more highly complex organic chemical composition. 

As the half-century closes, light seems to be now shedding at last, not only on 
many age-long disorders, but also on those disorders which have arisen, almost 
unsuspected, with the stresses imposed in the onrush towards intensive “domestic- 
ation ” for ever-increasing “ productivity ” on the part of the animal to subserve 
the needs of man. Thus, we are within sight, it seems, of an explanation as to why 
the disturbing failure to reproduce regularly among our herds has actually arisen, 
at least in the forms most commonly observed, which do not disclose any certain 
“assaults ” from the environment, whether traumatic or parasitic. The selective 
breeding for high productivity may have been pressed unwittingly and unawares 
so that lines or types of animal appear which are themselves “ deficient ” in the 
functions of elaborating within them the “ essential factors ”*—hormones, etc.— 
necessary for their own perfect living and their perfect reproduction. Again, and 
often perhaps more commonly, the environment evolved to promote the highest 
productivity, whatever form that takes, whether, for example, high milk pro- 
duction in the bovine species or, another example, human companionship in the 
canine species, may, it appears, entail either deficiency in “ essential factors ” or 
interference in some way or other with the utilisation of these “ factors” even 
when they are not deficient. The significance of such a statement is obvious 
when applied to highly artificial feeding, with foodstuffs certainly not available 
to the animal in its environment during its prolonged evolution before taken 
into domestication by man. Much less obvious, however, are the environmental 
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states which conduce towards “ deficiency ” when the animal is impressed into 
reproduction, to “ produce ” instead for man. Such states are climatic, seasonal 
and telluric, connoting as they do, for example, in the bovine species, not only 
the housing and feeding of the animal to maintain a uniform milk supply 
throughout the year, winter and summer, but also the grazing of the animal 
when not housed on areas where the herbage, responding to the local qualities 
of the soil and season, is “ deficient ” in one or other “ essential factor,” or in 
more than one such factor—or (and this has only very recently become revealed) 
in actual “ excess” of such factors, as may occur not only when, for example, 
the calcium is so much in excess of the phosphorus as to produce an imbalance, 
but also, as in some rapidly growing spring grass and certain species of clover, 
the cestrogens are so much in excess of the androgens in the plants as to produce 
infertility and even much worse disorders. 

Nor, in so briefly condensing the massive evidence at this moment forth- 
coming from the expanding contiguous fields of several newer sciences that we 
may be rendered suspect of speculation, has all been yet said that can be said 
about the vistas opening out before veterinary medicine. In 1945 (Vet. jl., 1945, 
101, 10 & 33), the present writer contributed to this journal a studied examina- 
tion of the prospects opening out before aspirants to the highest proficiency in 
veterinary medicine by resuming studies of their essential art upon the living 
animal, after almost a century of ever-increasing diversions away from it. 

We need not tarry over the possibilities of such a resumption. Proper study 
of the promising and now rapidly expanding subject of animal behaviour, or 
Comparative Psychology, bids well to place skilled exponents of the essential art 
of Apsyrtus, no less than, in like manner, those of the art of Hippocrates, not 
only on a surer footing of their own than ever before; but it bids well, too, to 
give them just cause to hold up their heads again as never before among those— 
be they psychologists, sociologists, or anthropologists—who are, at this day, at 
the highest levels, throwing light upon what it is that promotes perfection or 
decay and decadence in all animal beings, man himself included. 


Some of the Main Features in the Advance of Veterinary Medicine occurring during 
the period 1900-1951 Coincident with the welcome change in the “Climate” of 
Public Opinion and the State 


Before attempting to bring into relief the more outstanding triumphs, it 
may be well to state on what grounds we may presume to assess the merits of 
our avowed triumphs. Viewed in isolation, too much or too little credit can 
easily be given to workers whose training has been in veterinary medicine sensu 
stricto, unless we examine the results of their labours as achievements that are 
material contributions to the great cultural advance to which our eyes have 
suddenly been opened and has come upon the world and transfigured ‘it during 
the period under review. We can, for example, take very little credit to our- 
selves for the dramatic change in current veterinary practice that has occurred 
following upon the introduction of the sulphonamides and the antibiotics. But 
we can, most certainly, arrogate to ourselves great credit for what has happened, 
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within our own insular community, in the completely transformed situations 
regarding glanders in horses, sheep diseases, such as louping-ill and lamb 
dysentery, and contagious abortion in cattle; and in the great world outside, on 
an infinitely larger scale, in the trypanosomiases, Texas fever, rinderpest, and 
horse-sickness, not to mention bovine tuberculosis as it has now been effectively 
brought under control, for example, in the United States of America, and on a 
smaller scale, but nevertheless even more creditably, in small countries like 
Finland and Denmark. Nor need we trouble to attach at this stage too much 
importance to the administrative and financial machinery which, at long last, 
governments, including, very tardily, our own government, have liberally 
devised at the public expense to promote still further advance. As we can now 
better see, that provision was made only after governments as representing the 
public had become convinced that the public was converted fully to the view 
that the new culture represented not only an economic, often the most econ- 
omic, method of securing advance in their own domestic interest; but that the 
provision was also an essential factor in the national economy if they were to 
hold their own among other peoples in the world. Here, it must be said at once, 
the advance made by veterinary medicine during the second half of the period 
under review has been truly phenomenal. But the seed for the harvest had been 
sown during the few short decades preceding the half-century. 

The few illustrative examples we would like to report are :— 

The career of the great Pasteur himself was concerned in its later develop- 
ment entirely with what, in the broad sense, was veterinary medicine. In text- 
books upon human medicine, and in public thought fairly generally, his out- 
standing achievement was the discovery of a method—“ a tool ”—to combat 
the horror of rabies. The veterinary world has never been prone to confine 
itself to tribute for the sole and well-merited triumph; for, in his discovery of 
an effective method to protect animals against anthrax, even though it has been 
improved upon, his name has secured a permanent place in our annals. In his 
later and fruitful development, however, it was, as it were, the remarkable 
sequence of his investigations passing successively from the subjects of fowl 
cholera, swine erysipelas, anthrax and rabies, and revealing at each stage a new 
principle in ¢mmunity that now leaves one enthralled with his clear-headed 
genius. When, at last, during the past fifty years, long after whatever he had 
left of “ tools” had come to be either abandoned as not well applicable in prac- 
tice or retained after much polishing, it was discovered that prosecution of work 
according to the principles so clearly laid down by the master-mind of Pasteur 
yielded a harvest bountiful beyond all the dreams of those who had presumed 
to appraise him—and only too often, in human medicine thwart him—as a 
“ tool-maker.” 

The classic paper of Robert Koch published in 1882 was for long appraised 
for the light it suddenly threw upon the real cause of tuberculosis, and much 
was expected, soon, to emerge from it in the shape of a “ cure ” for that scourge. 
In the world of human medicine, when the discovery of the product tuberculin 
was announced, even Koch himself was stampeded to give way to the clamour, 
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so that, for long, faith was reposed in it as a fancied cure. It was not so in the 
veterinary world, for at once several men in it realised this was the very weapon 
that was needed to diagnose infection in the living animal, and therefrom devise 
a logical method of “ prevention.” Only at this day, after accumulated experi- 
ence abroad has impressed the logic of effective procedure upon authority, have 
steps been undertaken to eradicate the menace systematically and at all costs from 
our own bovine population. Transcending the value of his pioneer researches 
upon tuberculosis, we have now come to realise that Koch’s great merit was his 
clear statement of the principles on how to proceed in working with a disease 
problem, and in particular with a disease caused, or suspected to be caused, by 
the pathogenic bacteria, first obtaining pure cultures of them, to discover their 
action in setting up disease, and thence, afterwards, in suppressing it. 

The genius of Paul Ehrlich lay, in the minds of many people and most of 
the medical world, in his having discovered a method of curing human syphilis 
by introducing a “ new tool,” salvarsan, soon after the discovery of the cause 
of that disease was made known. That discovery, in truth, was made by working 
upon a common disease of fowls in which the causal agent was of similar 
nature. His real genius lay, however, as all now recognise, in deflecting thera- 
peutic research into an entirely different channel, following the pioneer revela- 
tions of Pasteur and Koch. Since time immemorial, search for newer and better 
remedies had been made, often surprisingly successfully, by scouring the mineral, 
plant and animal kingdoms for any materials that would relieve suffering by 
suppression of symptoms. Now, Ehrlich conceived the notion that the logical 
method was to discover what materials of known chemical composition had the 
most lethal effect on the causal microparasite of the disease, and bring to the 
process the accumulating progress in organic chemistry to synthesise compounds 
of increasing, if possible, lethality in respect of the microparasite, meanwhile 
decreasing that property in so far as concerned the sufferer, the “ host” of the 
microparasite. This is so much common knowledge at this moment that an 
apology would be advanced at once for quoting what has been said about it, 
were it not for the fact that all the great triumphs in veterinary medicine which 
have to be registered as examples of progress in the realm of chemotherapy are 
derived either from the systematic elaboration of Ehrlich’s conception or else 
as sheer accident, but always not unmindful of the possibilities of that concep- 
tion. The first feat in veterinary medicine emerging from application of 
Ehrlich’s principle was the discovery of Nuttall and Hadwen, at Cambridge, in 
1911, of a successful drug treatment for canine piroplasmosis, namely, with 
trypanblue, which soon afterwards was found to be equally efficacious against 
another piroplasmosis, bovine tropical redwater, and an effective agent, acaprin, 
against the common British form was only to be discovered some years later. It 
was not long before we had in naganol a remarkably efficacious agent for the 
cure of the trypanosomiases of the brucei-pecaudi group, but we had again to 
wait yet a few years before equally efficacious compounds in the shape of certain 
phenanthridium compounds and “ antrycide ” were elaborated having a similar 
action on the common bovine African trypanosomiases caused by trypanosomes 
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of the congolense group. For several years, however, we had become resigned 
to believing that the newer therapy was applicable only to the protozoan infec- 
tions, when suddenly, after the third decade of the period under review had 
got well under way, it transpired that triumphs no less resounding were forth- 
coming from that same rational therapy in the realm of the bacterial infections. 
Enormous possibilities then suddenly opened out. We certainly do not need to 
recapitulate to the reader what these are, in the shape of the variety of synthetic 
drugs, including the sulphonamides, and antibiotics, comprising penicillin, 
streptomycin, aureomycin and chloromycetin. The outlook so far as concerns 
prognosis in several intractable, severe and widespread diseases since their recent 
introduction has undergone an almost miraculous transformation. Perhaps the 
latter group, the antibiotics, are not offshoots strictly of the main stem as con- 
ceived by Ehrlich, but they are off a very near one. 

Rivalling closely in absolute originality, but seldom even now appreciated 
for its true value in that respect (except by the intellectually highly gifted, as was 
the late Dr. William Bullough, the historian of bacteriology), was the work 
accomplished in America in unravelling the cause and mode of spread of Texas 
fever by a small group of workers which was announced to the world in the 
great monograph published under the names of Theobald Smith and F. L. 
Kilborne in 1893. That work preceded by several years the much-heralded 
work which disclosed the similar mysteries that had surrounded human malaria. 
Even when reference is made to the work it is usually ascribed to the undoubted 
genius of Theobald Smith; and the parts played by D. E. Salmon for more 
years beforehand in laboriously tracing the natural history of the disease, the 
insistence of Kilborne that the whole story revolved around the certainty of a 
vector, a tick, as the transmitting agent, Smith’s conversion to that view after 
preliminary field experiments unsurpassed for the simplicity of their planning 
and consequent unequivocal indications, and their further elaboration after that 
conversion under Smith’s mastery, together with Cooper Curtice’s genial dis- 
closure of the bionomics of tick, are seldom mentioned. That great work was 
truly the greatest triumph veterinary medicine had until then been able to 
announce to the world :in the enunciation of a great principle. What has subse- 
quently happened during the last fifty years in veterinary medicine alone, in 
discoveries concerning formidable diseases like East Coast fever in Africa, and 
louping-ill in sheep in this country, which are also tick transmitted, and the 
many diseases like the trypanosomiases, in which the vectors are now well known 
to be well-defined species of biting flies, are all a sequel to the acceptance of that 
principle. In human medicine, besides malaria, other terrible scourges, like 
typhus and yellow fever, fall into line. 

Although the pioneers concerned again in the discoveries were not veter- 
inarians, it has to be recalled that the remarkable works of Eijkman in Java 
in 1897 in elucidating the cause of polyneuritis in pigeons, and of Gowland 
Hopkins at Cambridge in 1906 when he noted that rats fed on “ purified diets ” 
failed to maintain growth unless some “ essential factor” was added, such as 
was to be found in butter, with the consequent discovery of the “ water-soluble ” 
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and “ fat-soluble ” vitamins was in truth done on the lower animals, and could 
well have been done, as Pasteur’s great pioneering had been done, by those well 
primed with a first-class education in veterinary medicine. All that has followed 
during the last fifty years in astonishing degree revealing at last the precise 
chemical composition of the multitude of “ essential factors” necessary in a 
dietary to maintain health and without which the body suffers from a state of 
“ deficiency,” emerges from acceptance of the principles enunciated by the above 
pioneers. Though in veterinary medicine, for a very common disease of cattle 
like milk fever, a “cure” had been unexpectedly discovered empirically by the 
Danish veterinarian, Schmidt, in 1897, we had to wait several years, namely 
until well after 1925, before it was clearly appreciated that that disease fell into a 
class near that of the deficiency diseases, and could also be “ cured” by what 
seemed to be an entirely different mode of therapy from udder inflation, namely, 
by parenteral calcium medication (see this Journal, 1926, 82, 191). Still more 
thenceforth, from this experience and several other experiences at that time, than 
had ever seemed necessary before, we needed in prosecuting certain enquiries in 
veterinary medicine to enlist the closest co-operation of the chemists. 


The Composite Nature of the Art of Veterinary Medicine and its Essential 
Eclecticism and Continuity: the Questions Arising Therefrom 


At a still higher level—at which we can nevertheless perceive all the better 
the value of our own essential “ art ” with the immense possibilities now looming 
before our eyes by developing it from the stage where Apsyrtus left it—we may, 
perhaps, succeed in conveying our meaning more clearly if we first take an illus- 
tration from just outside the confines of veterinary medicine. It was, as with 
Apsyrtus and the other hippiatrists much earlier with our own art, the genius of 
Robert Bakewell in the latter part of the 18th century, succeeded soon afterwards 
by men such as Bates, the Collingses, and Crookshank, that transformed the whole 
“art ” of livestock breeding in our country until our breeds became the admira- 
tion of the world. Only very recently has “science” in the shape of various 
technologies begun to give us a picture, though as yet a dim one, as to how the 
methods which those pioneers adopted can be achieved with that certainty which, 
perhaps, best distinguishes a “science” from an “art.” Chief, in the minds of some 
people, of these technologies is “ genetics,” which after its original conception 
by Mendel has, after many vicissitudes, become one of the most promising and 
fertile fields of modern scientific enquiry. But, slowly, it has been realised that 
a good deal more than even a perfect acquaintance with genetics is needed before 
a worker is equipped with all that Bakewell was endowed with, not “ instinc- 
tively ”—at least not entirely “ instinctively ” (as most people would imagine, all 
too readily) but by concentration of his natural senses, unaided by modern 
“tools,” towards the achievement of the task it was his set purpose to achieve. 
Bakewell had anticipated a whole “complex” of rapidly developing and wonder- 
ful modern technologies, including—besides genetics—animal nutrition, animal 
ecology, endocrinology, and, above all, animal behaviour and comparative 
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psychology, and—what we must never forget—economics, the essentials of all of 
which we need to master in some degree if we are to improve upon, “ scientific- 
ally,” the methods devised by Bakewell and his followers. So inept, indeed, in 
their application to current practice have sometimes been the incursions of a 
well-meaning but only partially equipped technologist, versed in one particular 
line of scientific study, into the field of the experienced animal breeder, that 
the latter has often tended to despise the whole of his kind as a class. But 
already we can perceive how this class of worker must inexorably, in the near 
future, supplant even the most highly endowed empirically gifted breeder. This 
is because the methods of the new class of worker lead to certainty, and are 
reproducible at will, and a consequently far more abundant and_ profitable 
harvest results. 

Now, it may be easier to obtain a clearer perception of the horizons stretch- 
ing out before us in our own “art” of veterinary medicine if instead of 
regarding it from within, as is difficult, that is, from the standpoints of either 
“ craftsman ” or “ technologist ” in some branch of work appertaining more or 
less directly to the “ craft,” we make the effort to survey the art as a “com- 
plex” and yet “composite” whole from the standpoint of a sympathetic and 
intelligent outside observer. That was most ably and conspicuously well done 
by Lord Boyd-Orr in the opening address which he delivered at the first plenary 
session to the 14th International Veterinary Congress, held in London in 
September, 1949. His conclusion was, it will be recalled, that the science of 
veterinary medicine was, of all sciences, the one in which advance could be made 
without risking any of the issues of advance becoming a danger to mankind, but 
rather that every advance that could be conceived within it was likely to prove 
an unalloyed blessing to mankind. 

Several questions posed to us by laymen can be more adequately answered 
if we put ourselves the while in the position of that distinguished speaker. 

For instance, after listing our undoubted triumphs during the last fifty 
years (which have never been sufficiently, and can never be sufficiently, heralded, 
otherwise the public veterinary services of this country would long ago 
have been raised high above the lowly position they now occupy) the enquiring 
layman may well ask what advance have we really made during the whole fifty 
years in grappling with a most disturbing menace to our livestock like foot-and- 
mouth disease. The answer that can be given, with perfect justice, at once, 
is: “Truly enormous.” And we need not bother to explain to the enquirer 
how, since the days of Loffler and Frosch, in 1900, we have obtained better and 
better knowledge of what is the agent that causes the disease and the manifold 
devices emerging from that knowledge than can, even now, be applied to check, 
and in certain circumstances, to protect, animals against the disease. All that 
will serve usually merely to confuse him. The real answer is that, so far as our 
island is concerned, the essential principles of effective control were laid down 
as early as the first decade of the 18th century by men of genius, like the Papal 
physician, Lancisi, and the court surgeon, Thomas Bates, who proved con- 
clusively that the application of those principles of “stamping out” and 
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“quarantine ” rapidly and economically eliminated a far more terrible scourge 
of essentially the same class, namely, cattle plague or rinderpest. Elsewhere in 
the world, where circumstances are entirely different, during the fifty years, so 
much advance has been made by progressive pursuit of scientific methods that 
that same terrible disease of rinderpest need no longer, even there, constitute a 
menace. But in this island, during the succeeding outbreaks of the 18th century 
and disastrously so during the great invasion which prevailed over the country 
within the seventh decade of the 19th century, valuable time was lost, great losses 
were consequently endured, and vast sums of public money spent in the belief, 
especially among medical men, that the well-founded methods of Lancisi and 
Bates were not “scientific” enough. It has at last transpired, with the vast 
stores of knowledge amassed, and being amassed, by highly accomplished tech- 
nologists devoted to minute study of the causal agent of foot-and-mouth disease, 
that so far as the circumstances of this particular island are concerned, as 
with Bakewell and his followers in animal breeding, the methods conceived by 
Lancisi and Bates are in the highest degree “ scientific,” in so far as they antici- 
pated the findings of an array of modern technologists still exercised in promoting 
advance, which can be deemed fruitful if only they enable us to devise more 
certain methods for preventing repeated reintroduction of the disease into this 
island. 


Before leaving the above aspect of the cultural advance connoted under this 
heading, what has been striking during the last fifty years, and hardly to be 
appreciated by any new recruit to veterinary medicine, is the phenomenal change 
in the attitude of the public towards disease. The resistances to that change that 
had to be overcome by the genuinely scientific pioneers can hardly now be 
imagined. Indeed, one wonders whether the genuine triumph of the scientific 
research worker is to be measured not so much by the actual value of the results 
of the research, but, as doubtless it will be measured by posterity, by the 
patience and ingenuity of the pioneer in overcoming obstacles. In this respect 
the reader is enjoined to study closely as an illustration the brilliant biographical 
essay contributed to the Veterinary Record in 1935 by our colleague, Dr. R. F. 
Montgomerie, upon the late Griffith Evans, the discoverer of the first pathogenic 
mammalian trypanosome (Vet. Rec., 1935, 15, N.S., 890; see also note in ibid., 
1212; and obituary, 1516). The obstacles that most intrepid and serene pioneer 
partially overcame were placed in his way by an obdurate officialdom, which 
opposed him, believing him to be a “ crank,” for expending effort first in ascer- 
taining the precise cause of the disease, and, not as officialdom wished, in pro- 
ceeding at once to finding a “cure.” Evans’s work we all at this day look 
upon as one of the most fundamental researches of all time, and one of the great- 
est glories of veterinary science; and his sufferings may be taken as almost the 
normal experience of real genius, from Galileo onwards. Officialdom, it has to be 
recognised, is constituted so as not to move much faster than public opinion, and 
must on no account admit a “heresy” that will violently disturb stability of 
mind in the public. Hence, in medicine generally, the public at large could not 
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conceive of any advance save that it present itself in the form of a “ cure.” The 
1gth century was far advanced before even a minority of the public could form 
any other conception, nor could the most skilled even among practitioners of 
medicine, human or veterinary. Neither Dick nor Coleman, who were the first 
teachers of the art, had any real idea of “ prevention,” although, it must be said 
in justice, Coleman was here a little in advance of Dick when he insisted upon 
the merits of ventilation, and so brought down strikingly the huge mortality 
from pneumonia that had occurred in Army stables. Later in the century we 
note W. Hunting appearing as an apostle when, in 1875, in the first article 
in the first number of the Veterinary fournal, he advocated preventive measures 
against glanders. It was not, however, till the closing decade that a weapon was 
at hand in the shape of mallein to intervene decisively so that the disease was 
totally eradicated from the country by 1913. Meanwhile, nevertheless, by adopt- 
ing rational measures, without the employment of that weapon, Fleming had 
succeeded in stamping it out from Army horses. Many other advances that were 
to be made bear a similar pattern. Even then, when the idea of “ prevention ” 
had gained a fairly sure foothold, it was difficult for any except the most 
enlightened to conceive the idea that effective steps could be undertaken except 
by administering an injection out of a bottle. The idea that such measures as 
“dipping ” were in some circumstances much better had to await a further 
evolution in knowledge, such as the life history of the parasite or vector of the 
disease in question. Such measures, when first promoted, had to encounter 
serious obstacles, as, for example, when state-wide steps for the eradication of 
the vector tick by periodic dipping of cattle were promoted in U.S.A., which 
eventually successfully eliminated the menace of Texas fever. Harder still is 
it possible to conceive that “ doing something ” is worse than “ doing nothing,” 
and “ leaving alone ” the animal, as we are beginning to realise, may be the best 
form of treatment in some forms of sterility among cattle, besides those several 
diseases already referred to where “ stamping out” and “ quarantine” may be 
the best guarantee against spread from infected to the healthy. 


Next, under this last heading, the question may well be asked by an 
enquiring layman as to what extent all the scientific advances which he now 
admits to have been made have produced better veterinary surgeons to deal 
with the current problems of private practice, those problems, we all admit, stil 
constituting a very large proportion of the items that have to be confronted 
ordinarily in practice. To find a satisfactory answer here is more difficult. 
At any rate, it is far more difficult than it at first seems. 

It is a dilemma which has been perplexing the advocates of advance in 
the art of Hippocrates no less than in that of Apsyrtus, and among them have 
been some of most zealous educators. We may well question ourselves whether 
or not the various technologies that have been successively imprinted upon the 
mind of the aspirant to proficiency in either art since about the beginning of 
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the second quarter of the 19th century have fitted him to deal so much the 
better, as we had hoped, with the current items of a general practice. 

Now the curriculum has been lengthened and loaded with such an assort- 
ment of technologies that it must be hard for the student to retain an impression 
that his vocation is essentially a “ complex” but “ composite” art. Again, we 
can obtain the more readily a clearer picture if we refer back to the art of 
Bakewell as our inspiration for guidance. There is still something missing in 
the technologies included that has thrown the training out of balance and is 
necessary for inclusion if the unbalancing effect of the various technologies in 
distorting the art is to be diminished. 

Practitioners of veterinary medicine are already dealing with species dis- 
torted in their natural economy through “ domestication,” just as, if we pay heed 
to Freud, man himself is through “ civilisation,” which again he defines as 
“repression.” In measure, as the successive technologies were grafted succes- 
sively on to the existing curriculum they tended more and more to make the 
student envisage the animal as of interest only when it came to the post-mortem 
table. In real life we could set the problem more simply by stating that what the 
animal needs is the capacity to live in harmony with its own peculiar environ- 
ment for the maximum length of time and to procreate itself by producing 
progeny capable of likewise asserting itself to the best possible advantage. These 
simple notions become violently disturbed in animals living in a state of 
domestication, when the individual animal is being maintained, on the contrary, 
primarily for the use of man. But, nevertheless, although the effort may be 
difficult, we have always to conceive of the animal as a living object, and grave 
and complex disturbances may be set up when its primitive mode of life is being 
disordered too drastically to satisfy the uses of man. Always, therefore, we 
ought to restore our thoughts to the conception that our object of study and 
attention is one not to be dismissed in terms of its interest being solely worthy 
of our study and attention when it is dead, but also when it is living. And 
simple as this precept is, almost inviting, in its formulation at the present day, 
an apology, yet it is in lack of appreciation of its significance that the outlook 
of the aspirant is becoming more and more distorted through excessive loading 
of it on the side on which it is burdened with the technologies referable to the 
dead. At this very moment interest is being taken in subjecting to truly 
scientific study much that was missing until now to restore balance. The newer 
studies of animal behaviour and comparative psychology bid well to supply the 
want, so that in future an item in the curriculum labelled “stable animal 
management,” dubbed as crude and unimportant, may be raised in importance 
of status to levels at least as high as any of the technologies which we had fondly 
allowed to be urgently necessary for inclusion if the aspirant was to confront the 
world as a “ scientifically ” well-endowed practitioner of his art. 

Long ago during the course of the last fifty years the profession had been 
warned of the tendencies making towards excessive distortion in the training, 
and in this respect the reader is enjoined to refer to the illuminating remarks of 
the late Sir Christopher Nixon (Proc. 18th Gen. Mtg., N.V.A., 1900, p. 180, and 
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and Proc. 22nd Gen. Mtg., N.V.A., 1904, p. 127), and the late W. Hunting (Proc. 
23rd Gen. Mtg., N.V.A., 1905, p. 111), as well as the profound critical examina- 
tion of the training contained in the address given by General Smith (Proc. 
goth Gen. Mtg., N.V.A., 1912, p. 1912). 


The Prospects 


Time and space need not be expended here in cataloguing further the 
advances made in veterinary medicine. As nowhere else that catalogue of 
advances may be obtained through diligent study of the proceedings of the suc- 
cessive International Veterinary Congresses. Comparison of the report of the 
proceedings held at The Hague in 1906, and the report of the proceedings of 
the congress held in London in 1949 (still awaiting publication), displays faith- 
fully an advance so formidable that the earlier one gives the appearance of being 
primitive in the extreme. One wonders what will be, therefore, the change 
wrought at the end of another fifty years. 

Neither need we expound again the evolution of the several large organisa- 
tions that are now operating under the egis of the State, trusts, or commercial 
enterprises to secure advance. In very large measure the present writer has 
already discharged that task on various occasions. 

Significant above all things was the fact that at the last International 
Veterinary Congress held in London the mood of the State had become so 
much changed from one of stubborn apathy that it handsomely sponsored the 
Congress financially and otherwise. 

The new half-century thus opens with a record behind it of a preceding 
half-century during which, from a beginning when the profession of veterinary 
medicine in this country had to rely entirely upon its own resources, the culmina- 
tion was reached when the full recognition and support sought for from the 
State and the public has at last been won—and dearly won. And, withal, 
through its own intrinsic vitality, before the State gave any succour, veterinary 
medicine rendered services to the public out of all proportion to the return given 
to it by the public. 

Let it not be said, when the story of the next fifty years comes to be written, 
that as a consequence of this new sponsorship the zest for advance in the best 
interests of the public was relaxed; but, rather, that it was pursued with 
redoubled vigour. 
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GENERAL ARTICLE 


A COMPARISON OF BLACKQUARTER VACCINES 
By S. E. PIERCY, Ph.D., M.R.C.V.S., B.Sc., 


Senior Veterinary Research Officer, Veterinary Research Laboratory, Kabete, Kenya 


Prior to 1948, the blackquarter vaccine issued from this laboratory had 
been a formalised muscle product made from cattle artificially infected with 
large doses of virulent Cl. chauvei organisms maintained as dried muscle strips 
recovered from previous vaccine makers. This method had been practised for 
some twenty years with notable success, and it possessed a number of advantages. 
The strain of Cl. chauva@i in use was maintained in a high state of virulence 
by continuous bovine passage, and the process was a simple one, being indepen- 
dent of the laboratory vicissitudes associated with anaerobic bacteriology. On 
the other hand, there were also a number of distinct disadvantages, chief of 
which were the difficulties and expense associated with the purchase of young 
susceptible cattle and the crude technique involved. 

Plans were made to change over to a culture vaccine many years ago, but 
the outbreak of the second world war delayed their fruition until recent years. 
This article reports the results of trials designed to compare two types of culture 
vaccine with the old muscle vaccine. 


Technique 
Stock strains of Cl. chauva@i, isolated from natural cases of blackquarter, 
were maintained in pure culture in a horse-meat, peptone medium at +5° C. 
Two types of culture vaccine were prepared: a formalised whole-culture, and 
an alum-precipitated vaccine. 


(i) Whole-culture vaccine 

The medium used was that described by Mason and Scheuber (1936), 
consisting of ox-liver containing 1 per cent peptone and 1 per cent glucose, 
prepared in 3-litre amounts in 4-litre capacity flasks. Sterilisation was effected 
by autoclaving for 14 hours at 15 lb. pressure on 3 successive days. The pH of 
the medium was adjusted to 7.4 just prior to seeding. Seed was prepared by 
inoculating stock cultures into tubes of von Hibler’s medium, which were 
then incubated at 37° C. for 20 hours. One tube of seed material was used 
for each flask of ox-liver medium. The flasks were incubated for 40 hours at 
37° C., checked for purity, and screened through sterile muslin after the 
addition of } per cent formalin. The flasks were then returned to the incubator 
for 3 days, after which the vaccine was bottled and maintained at room 
temperature for a further 3 days. Safety tests were carried out by the inoculation 
of both suitable media and susceptible sheep, the latter receiving 5.0 c.c. 
intramuscularly. Tests for toxin production were performed at suitable intervals 
by inoculating guinea-pigs and sheep with unformalised vaccine. Batches showing 
evidence of poor growth and gas production, or of contamination, were 
discarded. 
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Mason and Scheuber (1936) suggest that both growth and toxin production 
of Cl. chauvei may be adversely affected by sterilisation of media at high 
pressures and for prolonged periods. Several attempts were made to produce 
sterile media by autoclaving less severely than described, but inevitably a high 
proportion of flasks were found to be still contaminated. 


(ii) Alum-precipitated vaccine 

This was prepared from the formalised whole-culture vaccine just 
described by the addition of a 10 per cent solution of potash alum 
(Alz(SOx)s.K2SO..24H2O). The optimum proportion required was estimated 
by setting up a series of tubes of formalised vaccine. To these were added 
descending amounts of potash alum to make final concentrations varying 
from 5 per cent to 0.125 per cent. The rate and amount of precipitation that 
occurred was observed over a 24-hour period (Table I). 


TABLE I 
Estimation of percentage of potash alum required in whole-culture vaccine 
to cause maximum precipitation 


Concentration SPEED AND AMOUNT OF PRECIPITATION 
of potash 
alum Intervals after addition of potash alum :— 
per cent 5 mins. 15 mins. 45 mins. 1 hour 4hours 24hours 
5 ae i/2 1/2 4/5 4/5 
4 +  F/10 1/4 1/2 1/2 4/5 4/5 
2 a ) 1/4 1/3 1/2 1/2 2/3 
1 a) 1/10 1/6 1/5 1/3 1/2 
0.5 ) 1/10 1/6 1/6 1/3 3/5 
0.25 i) 1/10 1/6 1/5 1/2 3/4* 
0.125 ) re) 1/6 1/4 1/2 3/4* 


Note.—The symbols refer to the amount of clearing of the mixture that occurred. Thus, 
“1/4” means that a quarter of the volume was water-clear. An asterisk denotes that 
precipitation was incomplete in that the super-natent fluid remained slightly cloudy. 

After the potash alum had been allowed to act for 24 hours, all the 
tubes were centrifuged at 1,500 r.p.m. for 15 minutes. The tube with the 
largest amount of precipitated material was found to be that containing 1 per 
cent potash alum. The super-natant fluids from all the tubes were decanted 
and treated with a further 1 per cent of potash alum. In the fluids which 
had originally contained 1 per cent or more of potash alum no change was 
evident, but in the remainder slight but definite further precipitation occurred. 
From these experiments it was concluded that the optimum percentage of 
potash alum to add was 1 per cent. Since half the contents of each tube 
consisted of saline used in the serial dilutions, a final figure of 2 per cent 
potash alum was adopted for routine vaccine purposes. 

The routine procedure decided on was to prepare a formalised whole-culture 
of Cl. chauva@i and to re-incubate as previously described. The pH of the 
vaccine was then readjusted to 7.2 and 2 per cent potash alum added as a 
10 per cent solution. The flasks were left at room temperature for 24 hours, 
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by which time a precipitate amounting to 2/5 of the original volume had 
occurred. The super-natant fluid was then syphoned off and the precipitate 
bottled in the usual manner. 


(iii) Minimum lethal dosage 

Some difficulty was experienced at first in maintaining a strain of 
Cl. chauvei at a high level of virulence, but as time went on it was found 
that continued maintenance in horse-meat media caused a steady rise in lethal 
power for sheep. Thus, during the first year (1945) 2.00 c.c. of a 20-hour 
von Hibler culture were required to kill sheep by intramuscular inoculation. 
In 1946 0.1 c.c. proved sufficient, and in 1948 0.01 c.c. killed sheep in 16 hours 
and 0.5 c.c. killed young calves in 3 days. 


Experimental 

All guinea-pigs, sheep and calves used for testing the various brews of 
vaccine were obtained from areas known to be free from natural blackquarter 
and were maintained in isolation. The material used for challenging immunised 
animals was in all cases a virulent, pure culture of Cl. chauv@i grown for 
18 hours at 37° C. in von Hibler’s medium. All immunising inoculations 
were made subcutaneously, and all challenge doses were inoculated deep into 
the muscles of the thigh. 


EXPERIMENT | 

Two groups of sheep were given 5.0 c.c. of (a) whole-culture vaccine and 
(b) routine muscle vaccine respectively. They were challenged with 2.0 c.c. 
of virulent culture some weeks later. 


TABLE II 

The immunising ability of whole-culture and muscle vaccines in sheep 

WHOLE-CULTURE VACCINE MUSCLE VACCINE 

Sheep Interval after Sheep Interval after 

No. inoculation Conclusion No. - inoculation Conclusion 

7315 15 weeks I 7304 16 weeks I 
7319 14 weeks I 7305 16 weeks I 
7322 14 weeks I 7306 16 weeks I 
7309 16 weeks I 
7310 16 weeks I 
7324 Control S 7313 16 weeks I 


Note—In this and all subsequent tables, the sign “I” means “immune” and 
“S” means “ susceptible.” 
Result.—Sheep inoculated with either whole-culture or routine muscle 
vaccine exhibited a solid immunity when challenged 14 to 16 weeks later. 


EXPERIMENT 2 

It may be of interest to include here the results of trials held to estimate 
the value of preparing muscle vaccines from the tissues of sheep and goats as 
alternatives to bovines. The method of preparation was essentially similar to 
that used with bovines. Each group received doses of vaccine varying from 
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0.5 C.c. to 5.0 c.c., and were challenged with 3.0 c.c. of virulent culture 25 days 
later. 


TABLE III 

Comparison of muscle vaccines made from montanes, sheep and goats 

ROUTINE BOVINE | SHEEP Goat 

MUSCLE VACCINE H MUSCLE VACCINE MUSCLE VACCINE 
Sheep Dose c.c. Concl. | Sheep Dose c.c. Concl. Sheep Dose c.c. Concl. 
7350 0.5 S | 7418 0.5 S | 7415 0.5 S 
7357 (0.5 I | 7404 90.5 S | 7411 05 S 
7343 1.0 S 7407 1.0 S | 7410 1.0 S 
7339 1.0 S 7417 1.0 S 74.09 1.0 S 
7355 2.0 I 7405 2.0 S | 7408 2.0 I 
7356 2.0 I 7420 2.0 S | 7413 2.0 i 
7351 5.0 I 7412 5.0 S | 7419 5.0 I 
7342 5.0 I 7406 5.0 S | 7416 5.0 I 
7403 Control S | 7414 Control I 


Result——2.0 c.c. and 5.0 c.c. of either bovine or goat muscle vaccine 
protected all sheep when challenged 25 days later, the controls dying in 24 to 
36 hours. Doses lower than this failed to protect regularly. The sheep muscle 
vaccine failed to immunise, although evidence of slight resistance was shown by 
the fact that some sheep took 4 days to die. 


EXPERIMENT 3 
This experiment was designed to make a further comparison between 
whole-culture and routine muscle vaccines, and also to observe the effect of 
varying the dosage. 
TABLE IV 
Comparison of whole-culture and muscle vaccines in sheep challenged 4 sicoks 
after immunisation with about 50 M.L.D. 


WHOLE-CULTURE VACCINE ( ROUTINE MUSCLE VACCINE 
Batch 1 < Batch 2 
Sheep Dose c.c. Concl.| Sheep Dose c.c. Concl.| Sheep Dose c.c. Concl. 
7456 1.0 I | 7452 1.0 I | 7474 1.0 I 
7462 1.0 I 74.70 1.0 I | 7444 1.0 I 
7451 2.5 I 7493 2.5 I | 7457 2.5 I 
7458 2.5 I 7439 2.5 Lo) 7471 2.5 I 
7460 2.5 I 7465 2.5 I | 7440 2.5 I 
7497 = 5.0 I 7442 5.0 I | 7459 5.0 I 
7464 = 5.0 I 7447 5.0 I 7475 5.0 I 
7436 = 5.0 I 7453 5.0 I 7437 5.0 I 
7454755 I 7469 7-5 I 7438 7.5 I 
7443075 I 7449 755 I 7466 7.5 I 
7448 7-5 I 7450 755 I 7468 7.5 I 
7446 10.0 I 7455 10.0 I 7473 10.0 I 
7441 Control $ 7472 10.0 I | 7445 10.0 I 
7461 Control Ss | | 


BLACKQUARTER VACCINES 67 


Result—Whole-culture vaccine, batches 1 and 2, given to 25 sheep, and 
routine muscle vaccine given to 13 sheep, in doses varying from 1.0 c.c. to 10 C.c., 
protected all animals against challenge doses containing approximately 50 
M.L.D. after an interval of 4 weeks. 


EXPERIMENT 4 

Two groups of 16 sheep were immunised with batches 2 and 3 of whole- 
culture vaccine respectively and challenged 7 months later. Half of each group 
received 2.5 c.c., and the other half 5.0 c.c. of vaccine. The challenge doses, 
consisting of a culture which killed susceptible sheep at a dose of 0.1 c.c., varied 
from 2} to 40 M.L.D. 


TABLE V 


The immunising ability of whole-culture vaccines in sheep challenged after 
7 months with varying numbers of M.L.D.s 


IMMUNISING DOSE 2.5 C.C. IMMUNISING DOSE 5.0 C.c. 


Challenge Challenge 
Sheep dose c.c. Concl. _ Sheep dose c.c. Concl. 
WHOLE-CULTURE VACCINE BaTcH 2 

7487 0.25 I 7500 0.25 I 
7515 0.5 I 7518 0.5 I 
7492 1.0 I 7499 1.0 I 

7519 1.5 I 7496 1.5 I 
7516 2.0 S 7498 2.0 S 
7495 2.0 S | 7506 2.0 I 
7497 4.0 S | 7503 2.0 S 
7490 4.0 I | 7475 4.0 S 

"i WHOLE-CULTURE VACCINE BatcH 3 

7511 0.25 I 7513 0.25 I 
7507 0.5 I 7505 0.5 I 
7488 1.0 I 7504 1.0 I 
7520 1.5 I 7486 1.5 I 
7517 2.0 S 7494 2.0 I 
7512 2.0 I 7491 2.0 I 
7489 4.0 S | 7493 4.0 S 
7501 8.0 S | 7514 4.0 S 


Results —(i) Whole-culture vaccine, batches 2 and 3, protected 16 out of 16 
sheep after an interval of 7 months when challenged with not more than 1.5 c.c. 
of virulent culture (about 15 M.L.D.). Challenge doses greater than this over- 
came resistance in 11 out of 16 cases. 

(ii) There appeared to be no significant difference in immunising value 
between doses of 2.5 c.c. and 5.0 c.c. 
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EXPERIMENT 5 

Three groups of sheep received (a) whole-culture, (b) alum-precipitated, and 
(c) routine muscle vaccines respectively. The object was to observe the protective 
power of doses of vaccine varying between 1.0 c.c. and 4.0 c.c. against challenge 
doses varying between about 1 and 20 M.L.D., over a period of 10 months. 

TABLE VI 
Comparison of the immunising ability of whole-culture, alum-precipitated and 
routine muscle vaccines over a period of 10 months 
INTERVAL BETWEEN INOCULATION AND CHALLENGE 


Five months Ten months 
Immunising Challenge Immunising Challenge 
Sheep dose c.c. dose c.c, Concl. Sheep dose c.c, dose c.c. Concl. 
WHOLE-CULTURE VACCINE BatcH 4 

I 1.0 1.0 S 33 1.0 2.0 S 

2 1.0 1.0 I 34 1.0 2.0 S 

3 1.0 — ° 35 1.0 2.0 S 

4 1.0 0.5 S 36 1.0 2.0 S 

4 2.0 1.0 S 37 2.0 2.0 S 

6 2.0 1.0 I 38 2.0 2.0 S 

7 2.0 0.1 S 39 2.0 2.0 S 

8 2.0 ~~ vd 40 2.0 2.0 S 

9 3.0 1.0 S 41 3.0 2.0 S 
10 3.0 1.0 i 42 3.0 2.0 S 
II 3.0 0.1 S 43 3.0 2.0 I 
12 3.0 0.5 S 44 3.0 2.0 S 
13 4.0 1.0 I 45 4.0 2.0 I 
14 4.0 1.0 I 46 4.0 2.0 S 
15 4.0 0.1 S 47 4.0 2.0 S 
16 4.0 0.5 I 48 4.0 2.0 I 

ALUM CULTURE BatcH 1 

65 1.0 1.0 S 97 1.0 2.0 S 
66 1.0 1.0 I 98 1.0 2.0 S 
67 1.0 0.1 S 99 1.0 2.0 S 
68 1.0 _ * 100 1.0 2.0 S 
69 2.0 1.0 S 101 2.0 2.0 S 
70 2.0 1.0 I 102 2.0 2.0 S 
71 2.0 0.1 I 103 2.0 — ° 
72 2.0 0.5 I 104 2.0 2.0 S 
73 3.0 1.0 S 105 3.0 2.0 S 
74 3.0 1.0 I 106 3.0 2.0 I 
75 3.0 = ° 107 3.0 2.0 S 
76 3.0 0.5 S 108 3.0 — = 
77 4.0 — ° 109 4.0 2.0 S 
78 4.0 1.0 I 110 4.0 2.0 S 
79 4.0 — * II 4.0 2.0 S 
80 4.0 0.5 S 112 4.0 2.0 I 


Note.—An asterisk (*) denotes that the sheep died of other causes before challenge. 
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ROUTINE MUSCLE VACCINE 


129 5.0 1.0 
130 5.0 1.0 I 
131 5-0 0.1 I 
132 5.0 0.5 S 
Control — 1.0 S 


Results.—(i) Whole-culture vaccine protected 43 per cent of sheep after 
5 months and 18 per cent of sheep after 10 months. 


(ii) Routine muscle vaccine protected 3 out of 4 sheep after 5 months. 


There was an appreciable waning of immunity after 5 months in all groups 
and it would seem that these particular batches of vaccine were not of a high 
immunising standard. 


EXPERIMENT 6 
A further batch of whole-culture vaccine was tested in sheep which received 
5.0 c.c. and were challenged eleven weeks later. 


TABLE VII 
The immunising ability of whole-culture vaccine, Batch 5 
= Sheep o Dose c.c. Challenge dose Interval Conclusion 
2762 5.0 0.5 11 weeks I 
2781 5.0 0.5 - S 
2755 5-0 0.5 ” S 
7905 5-0 0.5 _ I 
7882 5.0 0.5 “ S 
2754 5.0 0.5 * S 
2787 5.0 0.5 me S 


Conclusion.—5.0 c.c. of whole-culture vaccine, batch 5, protected 2 out of 
7 sheep after 11 weeks. This test emphasises that different batches of vaccine 
can vary in immunising power although prepared in exactly the same manner. 


EXPERIMENT 7 

The present dose of routine blackquarter vaccine is 5.0 c.c. If this bulk 
could be appreciably reduced, it would simplify the bottling procedure, reduce 
the number of bottles required and effect a considerable saving in labour during 
mass inoculations in the field. Accordingly, a batch of alum-precipitated vaccine _ 
was prepared and further concentrated (a) twice and (b) eight times by centri- 
fugation and removal of the super-natant fluid. 
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TABLE VIII 
The immunising ability of concentrated alum vaccines 
Sheep Dose c.c. Challenge dose Interval Conclusion 
ALUM VACCINE BATCH 2 CONCENTRATED TWICE 
7897 5-0 5.0 11 weeks { 
7895 5-0 5.0 .9 I 
7618 5-0 5.0 ‘ I 
7868 1.0 5.0 a I 
7867 1.0 5.0 . I 
7946 Control 5-0 S 
7884 Control 5.0 i S 
at ALUM VACCINE BATCH 2 CONCENTRATED EIGHT TIMES ae oa 
7887 1.0 5-0 11 weeks I 
7876 1.0 5.0 m= S 
7995 Control 5.0 “ S 


Conclusions.—5.0 c.c. and 1.0 c.c. of alum vaccine, when concentrated to 
half the original volume, protected all sheep when challenged 11 weeks later. 
When concentrated eight times 1.0 c.c. of the same vaccine, protected only 1 
out of 2 sheep after the same interval. 


EXPERIMENT 8 

Technical difficulties associated with the preparation of culture vaccines 
from Cl. chauvai were by now understood and largely overcome. A series of 
batches of different types of vaccine were now prepared and tested. 


TABLE IX 
A comparison of the immunising values of a series of whole-culture, 
alum and routine muscle vaccines 


Sheep Batch Dose c.c. Challenge dosec.c. Intervalsdays Conclusion 
WHOLE-CULTURE VACCINES 
8178 9 5-0 0.5 23 I 
8190 10 5.0 0.8 21 S 
8186 II 5.0 0.2 16 I 
8183 12 5.0 0.5 21 I 
8202 13 5.0 0.5 21 I 
19 18 5.0 0.5 40 I 
XYZ 18 3.0 0.5 40 S 
9 18 2.0 0.5 40 i 
8179 18 5.0 0.5 40 S 
8228 23 5.0 0.2 20 S 
8248 23 5-0 0.2 20 I 
8214 24 2.0 0.2 25 { 
8215 26 5.0 0.2 18 I 
8221 26 2.0 0.2 18 I 
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Sheep Batch Dosec.c. Challenge dosec.c. Intervaldays Conclusion 
8230 27 5.0 0.2 41 S 
8210 27 2.0 0.2 41 S 
8216 28 5.0 0.2 25 S 
8208 28 2.0 0.2 25 I 
51 29 2.0 0.2 18 I 
52 29 5.0 0.2 18 S 
8244 30 5.0 0.2 30 I 
20 30 2.0 0.2 30 S 
8274 31 5.0 0.2 25 I 
8278 31 2.0 0.2 25 I 
8236 32 5.0 0.2 41 I 
8213 32 2.0 0.2 49 I 
8267 33 5.0 0.2 24 I 
8282 33 2.0 0.2 24 I 
8264 34 5.0 0.2 22 I 
8263 34 2.0 0.2 22 I 
8284 35 5.0 0.2 33 I 
8273 35 2.0 0.2 33 I 
8270 36 5.0 0.2 28 I 
8283 36 2.0 0.2 28 I 
8269 37 5.0 0.2 27 I 
8261 37 2.0 0.2 27 I 
8268 38 5.0 0.2 20 I 
8265 38 2.0 0.2 20 I 
8262 39 5.0 0.2 18 I 
8259 39 2.0 0.2 18 I 
ALUM VACCINES 
8177 13 5-0 0.4 21 I 
7 13 2.0 0.4 21 I 
RH 18 2.0 0.4 21 S 
RB 18 2.0 0.4 21 S 
5 18 2.0 0.4 40 I 
RHBR 18 1.0 0.4 40 I 
RHBB 18 1.0 0.4 40 S 
8209 20 2.0 0.2 20 I 
8228 21 2.0 0.2 20 I 
8252 21 2.0 0.2 20 I 
8240 21 1.0 0.2 20 I 
8247 19 2.0 0.2 20 I 
8233 22 1.0 0.2 25 I 
8235 23 1.0 0.2 25 I 
4 26 1.0 0.2 25 I 
8255 27 1.0 0.2 25 I 
50 28 1.0 0.2 18 I 
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Sheep Batch Dose c.c. Challenge dosec.c. Intervalsdays Conclusion 
8241 29 1.0 0.2 30 I 
2881 30 1.0 0.2 25 I 
8239 31 1.0 0.2 36 I 
7892 32 1.0 0.2 26 I 
8257 33 1.0 0.2 22 I 
8272 35 1.0 0.2 33 I 
8266 36 1.0 0.2 27 I 
8277 37 1.0 0.2 20 I 
8260 38 1.0 0.2 18 I 
ROUTINE MUSCLE VACCINES 
8193 132 5.0 0.5 23 I 
8197 134 5.0 0.5 32 I 
8198 135 5-0 0.5 25 I 
8205 136 5.0 0.5 25 S 
8194 137 5-0 0.5 22 I 
8181 138 5.0 0.5 59 S 
8196 139 5.0 0.5 56 S 
8 143 5.0 0.5 28 S 
8232 144 5-0 0.5 24 I 
8225 145 5-0 0.2 34 I 
8236 146 5.0 0.2 31 1 
8249 147 5.0 0.2 27 I 
8250 148 5-0 0.2 24 I 
CONTROLS 
8180 —— —_— O.1 St S 
8204 -—— — 0.05 — S 
8239 — -— 0.1 S 
8251 — —_— 0.05 — S 
8246 — — 0.01 ~~ S 


Conclusions.—(a) Whole-culture vaccines: Sixteen out of 23 batches pro- 
tected all animals against 20-80 M.L.D., 5 out of 23 batches protected 50 per 
cent of the animals, and 2 out of 23 batches offered no protection. A dosage of 
2.0 c.c. appeared to be as effective as 5.0 c.c. On some occasions 2.0 c.c. pro- 
tected when 5.0 c.c. of the same batch did not. The controlling factor in such 
cases may have been the challenge dose, anything over 40 M.L.D. being liable 
to break down immunity. 

(b) Alum vaccines: Three out of 3 batches protected against about 
20 M.L.D. when the dose was 2.0 or 1.0 c.c. Fourteen out of 14 batches 
protected against about 20 M.L.D. when the immunising dose was 1.0 c.c. 
Batch 13 protected against about 40 M.L.D. when the dose was 5.0 or 
2.0 c.c. Batch 18 protected 2 out of 5 sheep against about 40 M.L.D. when 
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the immunising dose was 2.0 or 1.0 c.c. (It will be observed that this particular 
batch, before precipitation with alum, gave unfavourable results as a whole- 
culture vaccine.) 

(c) Routine muscle vaccines: Five out of g batches protected against about 
50 M.L.D. Four out of 4 batches protected against about 20 M.L.D. This 
re-emphasises that, under the conditions of this series of experiments, challenge 
doses containing 40-50 M.L.D. were liable to break down immunity. 


EXPERIMENT 9 

It proved possible on one occasion only to obtain a number of young 
susceptible cattle in which vaccines could be tested. The animals were grade 
yearlings in good condition obtained from an area in which there was no history 
of blackquarter. Four of them received whole-culture vaccine, 6 received alum 
vaccine, and 2 were left as controls. 


TABLE X 


The immunising value of whole-culture and alum-precipitated vaccines in young 
susceptible bovines 


Challenge 
Bovine Live-weight Ib,  Dosec.c. Interval dosec.c. Conclusion 
WHOLE-CULTURE VACCINE Batcu 18 
4476 149 5.0 1 month 2.0 I 
4484 148 5.0 2 months 3.0 I 
4478 170 5.0 3 months 3.0 I 
4480 148 5.0 4 months 3.0 S 
See eels nmr! P+ 1 omremettn? oa aren, 
4477 143 2.0 I month 3.0 I 
4479 161 2.0 2 months 3.0 I 
4483 105 2.0 3 months 3.0 I 
4481 149 1.0 I month 3.0 I 
4485 217 1.0 2 months 3.0 I 
4486 150 1.0 3 months 3.0 I 
CoNTROLS 
4482 153 -- —- 3.0 S 
4487 131 —— —- 3.0 S 


Conclusions.—-5.0 c.c. of whole-culture vaccine protected 3 out of 4 bovines 
against a challenge of 3.0 c.c after intervals of 1 to 4 months. 2.0 .c. or 1.0 C.c. 
of alum vaccine protected all animals when challenged with 3.0 c.c. of virulent 
culture after intervals of 1 to 3 months. 


Discussion 
The primary object of the experiments reported in this paper was to compare 
the immunising abilities of muscle and culture vaccines. At the time the trials 
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commenced, muscle vaccines had been used as a routine at this laboratory for 
the past 20 years with excellent results, many millions of doses having been 
used without criticism. As already mentioned, however, the method of produc- 
tion possesses several distinct disadvantages and if, therefore, culture vaccines 
can be shown to provide at least as effective an immunity, there would be good 
reasons for adopting them in place of the old method. It is considered that 
the culture vaccines used were in no way inferior to routine muscle vaccine. 
Where attempts were made to titrate the vaccines (Tables 4 and 5) by varying 
the immunising and challenge doses, precisely similar results were obtained. 
The change-over to an alum vaccine was made, in fact, some years ago with 
satisfactory results. 


Some interesting points emerge as regards dosage. Thus, immunising doses 
of 1.0c.c. and 2.0c.c. conferred protection as effectively as 5.0 c.c. in the case 
of all three vaccines (Tables 5 and g). The routine dose of muscle vaccine for 
cattle is 5.0c.c and whether these results in sheep may be taken to indicate 
a case for lowering the dose in bovines cannot be estimated unless further trials 
along these lines are undertaken in cattle. It may be noted, however, that in 
the single experiment when cattle were used (Table 10), 1.0 c.c. of alum 
vaccine conferred a satisfactory immunity. 


A factor which must receive consideration in experiments of this nature is 
the potency of the challenge doses which should introduce into the immunised 
animal at least as many minimum lethal doses as would be encountered under 
natural conditions. Mason and Scheuber (1936) consider that one or two 
minimum lethal doses can be regarded as simulating natural infection. In 
experiment 8 (Table g), sheep inoculated with 4 batches of routine muscle 
vaccine broke down to challenge with about 50 or more M.L.D. The sheep 
concerned received immunising doses of adequate amounts (5.0 c.c.) and the 
intervals between immunisation and challenge were only 25-59 days. Though 
criticism may be levelled against the procedure involved in the preparation of 
muscle vaccine, its efficacy has been beyond reproach. The break-downs in 
this particular experiment, therefore, may reasonably be attributed to challenge 
doses of excessive potency. It will be observed that, in the same experiment, 
the only sheep receiving alum vaccine that died were those which received 
challenge doses of 0.4.c.c. (40 M.L.D. or more). More information would be 
obtained from experiments of this nature if the experimental animals were 
always challenged with the same number of minimum lethal doses and it is 
suggested that vaccines that will protect against 20 M.L.D. will prove entirely 
adequate in the field. 


Experiment 5 (Table 6) demonstrates both that the batches of vaccine 
used were not of high efficiency, and also that there was a distinct waning of 
immunity over a period of 10 months. The latter is in accordance with the 
findings of most workers, for example Scheuber (1944), who examined a number 
of commercial products for some of which life-long immunity was claimed. He 
showed that by the end of 12 months an appreciable waning of immunity occurs 
with the best of products. 
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Experiment 6 (Table 7) illustrates that the preparation of blackquarter 
vaccines by cultural methods may be attended by unexpected difficulties in that 
some batches may not possess a high immunising value although prepared in 
apparently exactly the same manner as other successful batches. The reasons 
for such variation are difficult to understand but they may possibly be due to 
slight variations in the composition of media or to a temporary lessening of 
virulence of seed used. 


The relative value of alum vaccine compared with whole-culture 
vaccine is not apparent from these experiments, but in general it may be said 
that experience with other vaccines indicates a preference for the former since 
absorption with alum results in a slower release of the antigen into the body 
which in turn encourages a greater degree of immunity. In a single experiment, 
excessive concentration of the alum vaccine appeared to have no beneficial 
effect (Experiment 7). 


Summary and Conclusions 


(1) Experiments designed to compare the efficacy of muscle, whole-culture 
and alum-precipitated blackquarter vaccines are described. 


(2) All 3 vaccines conferred a satisfactory immunity in sheep tested over 
periods varying from 16 days to 7 months. Culture vaccines are preferable and, 
of these, vaccines containing alum are to be preferred. 


(3) The experiments indicate that with vaccines of high immunising value, 
doses lower than the standard commonly adopted (5.0 c.c.) may be equally 
effective. This requires further investigation. 


(4) The importance of standardised challenge doses is discussed and it is 
suggested that vaccines which will protect against 20 M.L.D. will prove adequate 
under field conditions. 


(5) A waning of immunity over a period of 10 months is noted. 
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CLINICAL ARTICLE 


SORE SHINS IN HORSES AND DORMANT STRANGLES 
By Professor ZAKI MORCOS, F.R.C.V.S., M.V.Sc., D.V.H., 


Cairo Veterinary College. 


TextT-BOoKs refer to sore shins as being caused by fatigue, deficiency of 
calcium or vitamins, also sore shins are the result of inflamed periosteum. 


History 


Since 1929 I have attended to race horses, mainly Arabs between three 
years and 12 years of age. During that period no less than 50 cases of sore 
shins have been observed. The majority were three years old, and a few cases 
up to six years old, and the following are my observations. 


In stables, vaccinated with two successive doses of dead Schutz streptococci, 
not one horse developed sore shins. 


It is usual to find the metacarpal bones and the knee and fetlock joints 
tender and inflamed; sometimes the metatarsals, as well as hocks and fetlocks, 
were also involved, and it occurred rarely in both fore and hind limbs. 


All cases with sore shins had slightly indurated submaxillary glands. 


Cases treated with three successive weekly doses of strangles vaccine 
recovered permanently, while those given calcium improved temporarily, but 
the soreness returned on resumption of work. 


Cases treated with both antisera and vaccine recovered more rapidly. 


Penicillin was used also in an average of one million unit doses daily for one 
week. Cases treated with both penicillin and vaccine made a quicker recovery. 


Discussion 
(a) Dormant and latent strangles foci become detached and settle in the 
lower joints. Possibly all joints suffer, those bearing weight being most affected. 
Some sore shin cases were tender all over the body on percussion, even over 
head and rib bones. 


(b) Treatment should be on the assumption that strangles infection was 
a primary factor. Adjuvant aids in treatment, such as penicillin and the sulpha 
drugs and vitamin therapy, may be helpful. Local treatment by rest and cooling 
applications should not be neglected. 


XUM 


John Share Jones, 
1873—1950. 
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Emeritus Professor John Share Jones 


Joun Suare Jones died at his home, Bryn Offa, Ruthin Road, Wrexham, 
on Saturday night, December 2, 1950. He was 77 years of age. His death 
came as a great shock to his friends all over the country, for he was a man 
renowned for his strength and vigour. He was not ill long and for this we may 
be thankful, for to this man confinement—or, indeed, any curtailment of activity 
—would have been hard to bear. Always a keen supporter of sport, he was a 
constant and ardent supporter of his local team, Wrexham, and it was at one 
of their matches that he caught the chill which led to his death. 


He was born at Cefn Mawr, Denbighshire, in 1873. His father was 
Thomas Jones, who farmed at Plas Kynaston. He was brought up on the 
farm, he had to do the usual chores of a farmer’s son, and his early education 
was completed in local schools. His first ideas as to a career appear to have 
inclined towards the teaching profession, and he trained for a time with this 
end in view. However, his association with the farm and especially with the 
animals turned his attention towards the veterinary profession, and we find him 
enrolling at the Royal Veterinary College in 1896, when he was 23 years of 
age. Jones came to the Camden School at a more mature age than was usual 
amongst his fellows and with a mind already attuned to the reception of 
knowledge by nature of the training which he had already received. Whilst 
at the Camden School Jones applied himself with great diligence and vigour. 
He was a prize winner and completed the course in the minimum period, for 
he graduated M.R.C.V.S. in July, 1900. Now at that time the Camden School 
was at its zenith, for there were men of great ability and renown on its staff. 
Their names live vividly even to this day—Macfadyean, Penberthy, Macqueen, 
Hobday, Shave, Bane, and Henry and D’Arcy Power. It is not surprising that 
such company had a profound influence on the young man and added zest 
to his great urge in the search of knowledge which was already almost over- 
powering. Encouraged by Henry Power, a man of whom he was accustomed 
to speak with great reverence, he widened his horizon by attending additional 
classes at King’s College and University College. At the latter place he came 
under the eye of the great Starling, at that time the pre-eminent teacher of 
physiology. In his mature years Share Jones had a wide and deep conception 
of scientific affairs. He did not visualise the veterinary sphere as being encom- 
passed in any parochial boundaries, but rather as an essential unit or factor in 
a great biological field and of an essential importance to scientific and national 
economy. There is no doubt that these ideas were conceived by Jones himself, 
for they were unique in his time; but there is no doubt that the great men with 
whom he was privileged to come into intimate contact during his formative 
years nurtured and encouraged the dreams and visions which were already 
pulsating with life and ready to burst forth. 


After he graduated M.R.C.V.S. (1900) he went to France and spent some 
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time there, we believe at Alfort, in further postgraduate study. His early training 
had given him a bias towards teaching as a career, and when the post of Tutor 
in Surgery under Professor Macqueen fell vacant he returned to the Royal 
Veterinary College to take up those duties. It was not long before the post of 
assistant in the Department of Anatomy became vacant owing to the retirement 
of Mr. A. C. Wild. Jones had always been attracted towards anatomy and 
he was able to transfer to that department and so begin his long career as a 
veterinary anatomist. Here again fortune favoured the young man, for he was 
assistant to Professor E. S. Shave, the most loved man in the whole profession, 
a man whose quiet efficiency, astute brain and gentle manner served at once 
to encourage the zeal and moderate the tempo of his young assistant. Shave, 
although ranking as a Professor, was only a part-time servant of the College and 
so the bulk of the tutorial work devolved upon Jones. He found time to make 
records of his findings in the dissection room and laid the foundations of his 
magnum opus, “The Surgical Anatomy of the Horse.” This was to become 
a classic but one which, alas, is no longer available to the student. The superb 
illustrations in colour cannot be reproduced nowadays except at prohibitive 
cost. Share Jones passed four happy years with Shave in the old comfortable 
room, with the big fire, above the straw bed. He told many times of 
the wonderful times he had in that old room just sitting quietly by—this must 
have called for great effort on his part—whilst Shave, Macqueen and Power 
would gather together in discussion, sometimes gentle, but often quite sharp, 
and with no repressions. Strange to relate and much to Jones’s pleasure, it 
was gentle Shave who generally had the best of these arguments. 


In 1904 Professor Williams’s New College was transferred from Edinburgh 
to Liverpool. Professor Sir Robert Boyce of Liverpool University was a prime 
mover in this translation. History relates the great controversy which raged 
at the time, but the Liverpool school was established in the face of severe 
opposition and teaching commenced in October, 1904, albeit the official 
ceremony performed by Walter Long did not take place until December of 
the same year. 

Share Jones was appointed to the post of Lecturer in Veterinary Anatomy. 
So began his long association with the Liverpool school, the first University 
Veterinary School in the kingdom. Jones entered upon his new duties with 
a full vigour, and it would appear that at that time he was a supporter not 
only of the University system of education but also of University control even 
of a learned profession. He lived long enough to change his mind on the latter 
proposition and in his later years the Royal College of Veterinary Surgeons had 
no greater champion. He was greatly distressed when in recent times the right 
of the profession to control its own affairs was challenged and, to his great 
sorrow, usurped by Parliamentary action. 

His job at Liverpool was not an easy one for many years. He was always 
the complete master of his duties as a teacher, and he was able to get on well 
with his University colleagues, but when one reads the history of those times 
there is no doubt that the school did not meet with the approval of many of 
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his professional brethren and there was much opposition. For many years the 
school attracted only a handful of students, and its survival was due in great 
measure to his indomitable courage and persistence. He had the full support of 
his colleagues in other sections of the University, both academic and executive. 
Boyce, Macdonald and Dale were particularly active in support. They helped 
him in many ways, even suggesting that he should continue to live at Wrexham, 
and they encouraged him to take part in local affairs so that the influence of 
the school might spread over all North Wales. Professor Williams came with 
his school to Liverpool, but ill health and his subsequent death in 1911 might 
have been a lethal blow to the institution if the indomitable Jones had not been 
there to shoulder the burden. A transplant is always beset with hazards. The 
plant must be of good stock and healthy, its new bed must be suitably prepared, 
and the gardener must nurture it with great care before one can be assured 
that it may “ take ” and pass to a vigorous maturity. In the case of an institu- 
tion the risks are no less great. In this case the school was passing gently into 
a decline in its old home owing to the vigorous competition of its near neighbour; 
and the site where it was to be transplanted was considered, by many who were 
competent to judge, to be unsuitable. Much depended upon the man who 
had to assume the role of leader. The present renown of the Liverpool school 
is a tribute to the man and the job. 


In 1906 he became Secretary to the Board of Veterinary Studies. In 1917 
he was appointed Director of Veterinary Studies, and he continued in that post 
until he retired in 1939. The school gradually expanded, but for many years 
the clinical facilities could not compare with those available at the older 
colleges. Local practitioners functioned as extra-mural teachers. Pathology 
and other subjects were taught by non-veterinary teachers in the University 
who, however eminent they were in their own particular specialty, lacked 
essential veterinary knowledge or bias. This state of affairs called for rectifi- 
cation, for there was a constant migration of students to other colleges after 
they had completed the second year of their studies and satisfied the examiners 
in Anatomy and Physiology. A climax came when the local practitioners 
withdrew their services. Share Jones gathered together a group of enthusiastic 
and loyal young men and he was able to influence outside bodies and wealthy 
men to take an interest in the school. The Development Commissioners provided 
the University with a capital grant for the erection of new buildings and an 
annual grant for their maintenance. They moved to more commodious 
quarters, a hospital was built, and two chairs—one in Anatomy and another 
in Pathology—were established. In these great achievements the late Lord 
Howard de Walden was a particularly munificent supporter. 


In 1919 Share Jones was appointed to the Chair in Veterinary Anatomy. 
This was the first and, for a long time, the only University chair awarded to 
Veterinary Science. He was extremely proud of this honour. Whilst all this 
important foundation work was going on Jones found time to undertake 
research in his own subject and also in problems associated with veterinary 
surgery and animal husbandry. He published many papers and articles (we 
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believe well over 100). Honours came his way. In 1907 he became F.R.C.V.S., 
in 1910 M.Sc. of Liverpool, and in 1915 his University conferred the Degree 
of D.Sc. upon him. In 1934 the University of Berne conferred an honorary 
Doctorate upon him during that University’s centenary celebrations. In 1928 
he was awarded the Steel Memorial Medal of the R.C.V.S., the highest honour 
that body can bestow. He was a member of the Council of the R.C.V.S. for 
38 years and he was elected President of the R.C.V.S. for the year 1928-29. 
At the time of his retirement in 1939 Liverpool University honoured him with 
the title Emeritus Professor, the citation saying that it was on account of “ his 
conspicuous service to the University.” An account of the occasion was recorded 
in our pages at that time. He acted as adviser on Agricultural Education to 
the Peruvian Government, and after World War II he was invited to take the 
post of agricultural adviser to the Egyptian Government. 


Although primarily an anatomist, his interests were not confined to that 
discipline. He was an able surgeon and he paid much attention to the subject 
which we now call animal husbandry. To him a prosperous animal economy 
was the key to successful agriculture. When he lived at Pentrebychan Hall 
he was constantly conducting feeding and breeding experiments. He was of 
the opinion that good beef could be produced without the aid of expensive 
concentrates, and he related with great pride how one bullock raised 
under such circumstances and without a pound of concentrate won the first 
prize at Shrewsbury Christmas fatstock show. He carried his animal husbandry 
gospel into national affairs. A Liberal in politics, he propounded his scheme 
before the Executive of that Party. So well did he speak on his motion, and 
so well did he defend it against criticism, that the Liberal Party adopted it as 
its official statement of policy in 1929. He visualised that veterinary surgeons 
should be responsible not only for advice and assistance in the production of 
food animals, but also for the control and distribution of all the products and 
by-products derived from them. In 1929 he stood as Liberal candidate for the 
Oswestry Division and came near to success in a traditional Conservative seat. 
His Party thought so much of him that a relatively easy and safe constituency 
in Wales would have been made available, but he preferred to tilt at one of 
his opposition’s strongholds. He was nominated as prospective Liberal candidate 
for Shrewsbury for the 1941 Election, but World War II had by that time 
intervened. He represented Esclusham Above on the Wrexham Rural District 
Council for many years and was Chairman of the Health Committee and 
Chairman of the Council from 1938 to 1941. He also served as Chairman 
of the Cefn Mawr Parish Council. He was a member of the Governing Body 
of the University of North Wales, a member of the Association of Welsh Local 
Authorities, and he served on the Joint Committee on Agricultural Education 
for Denbighshire and Flintshire. During the recent war he served as Chairman 
of the local Food Control Committee, and up to the time of his death he was 
Fuel Overseer for the Wrexham Rural District. In recognition of his public 
services he was awarded the M.B.E. in 1948. 


Share Jones gave loyal and devoted service on many other bodies; a full 
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list would be like a catalogue. Here are a few on which he had served :— 
Member of the Reed Committee (Veterinary Organisation in the 
Colonies) ; 
Vice-President, National Federation of Meat Traders; 
President, Welsh Branch, N.V.M.A.; 
Member of Court of Governors of the Royal Veterinary College; 
Member of Colonial Office Committee on Colonial Veterinary 

Services; 

Member of Departmental Committee on Reconstruction of the Royal 

Veterinary College; 

Chairman of Land Settlement and Training Association for Rural 

Development; 

President, Veterinary Medicine and Meat Hygiene Section, Public 

Health Congress at Zurich, 1929; and 

Chairman of North Wales Joint Livestock Committee. 

From this review of his activities it will be seen that Share Jones had two 
major interests in life: his profession and the farm and countryside. He was 
in every way a country man. He deplored the constant migration of countrymen 
to town and industry. He did all in his power to arrest this trend and was 
keenly interested in the resuscitation of rural arts and crafts. He found a man 
of fellow feeling in the late Lord Howard de Walden. They were able to 
revive a woollen mill in the Glynceiriog Valley. They provided work for many 
who would otherwise have been in the ranks of the unemployed. The wool 
came from local sheep, the power from the adjacent stream, and after a period 
of experimentation the products, blankets and tweeds, found a ready sale even 
in London. But for the war other ancient crafts would have been revived. 


Share Jones The Man 


He was a big man in every way. Physically and mentally. During the 
twenty or thirty years that we were privileged to know him he was somewhat 
Victorian in his attire. He seemed to dress with the idea of “keeping the 
cold out” and this added to his already bulky figure. He wore his hat on all 
occasions possible. He had a commanding presence, a fine head, and a face 
full of expression. In conversation he would fix one with a penetrating eye, an 
attitude which was accentuated by his luxuriant and mobile eyebrows. He 
wore pince-nez set at an aggressive angle and anchored firmly by a particularly 
broad and long black ribbon. He would advance upon you and in a torrent 
of words—for he was a true Welshman—din argument upon argument into 
your ears, following you as you gently retired from the unequal contest until 
he had withered you under the attack. When he discoursed upon a favourite 
theme it was almost impossible for his victim to get a word in even edgeways. 
His command of the English language and gesture rivalled that of his fellow 
Welshmen—Lloyd George or Aneurin Bevan. He could dominate a meeting, 
for—apart from his unique physical appearance—he was a master in the art 
of propounding logical argument. He was an expert on the rules of order, 


82 THE BRITISH VETERINARY JOURNAL 


and woe to anyone who would speak irrelevantly or out of his turn. His 
brain teemed with new ideas and theories, many of them unorthodox and before 
their time. Naturally, he caused irritation and at times he provoked severe 
criticism; but he never lost the respect of his fellows, for he was sincere, his 
words rang true, and the passage of time has seen many of his ideas justified 
and accepted. We can see him now when engaged in debate. He would 
unconsciously adopt a characteristic stance, head thrown back, his legs apart 
and firmly planted, whilst he would drive home his points with a forefinger 
pointing directly at his opponents. 

He suffered from some rheumatic pain in the head, and every now and 
then out would come a small bottle of some anodyne liniment from his waistcoat 
pocket and he would massage the liniment into his temples. His clothes were 
good and solid, but his pockets were always packed with old letters, newspaper 
cuttings, etc., so that his bulky figure was accentuated further and his suits lost 
their pristine shape. It was marvellous what he could extract at a moment’s 
notice from these pockets. Sir Frederick Hobday had the same habit, but 
whereas Hobday had special “ poacher’s pockets” inserted in the back of his 
jacket, Share Jones was content to “stuff” those normally provided. He was 
a voracious newspaper reader, finding time to peruse these on his way to and 
from Liverpool, for his railway journeys occupied two hours daily. These 
papers in turn would find refuge in his pockets. 

He wrote well and in a clear, bold hand. No doubt his early training as 
a teacher was in some way responsible for his technical skill with the pen. In 
spite of this he was not a great letter-writer. His favourite means of communi- 
cation was by way of the telephone. He used it constantly and at all hours 
of the night and day—often to the dismay of his friends. Long-distance or local 
calls were all in the day’s march. Often he would contact one. at twelve o’clock 
or even later in the night and keep one shivering in a cold study for half an 
hour or more in spite of expostulations and also those of the operator, who 
would remind him of the many three-minute sessions. Then one would hear 
altercations until the operator was subdued, and one was for it again. By 
chance it was learned that he made these calls from his comfortable bed, and 
we inquired if he used his victims in this way instead of counting sheep. His 
telephone accounts must have been enormous. 

He was intensely fond of all animals and in his home he was surrounded 
by pets. On one occasion, when he was proposing to go abroad, he asked a 
member of the hospital staff if it would be possible for them to care for his 
cats. When asked how many there were, he replied: “ There are sixteen or 
seventeen around the house, but I think that the twenty or so which run wild 
will be able to look after themselves.” Ponies from Liverpool helped to swell 
the numbers in his private “zoo,” and for many years he bred bulldogs and 
great danes. 

But it was his hats which arrested the attention of his friends and neigh- 
bours. Like Winston Churchill, he was partial to hats. He wore them on all 
occasions, at lectures, in his private room, and he had special ones for operations. 
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The range was wide, from panama to topper, but the real favourite was the 
bowler. His operating hat was a peaked one with a white top like that of a 
chef or farrier. 

His lectures were vivid expositions and good entertainment. He had great 
gifts with chalk and the blackboard. He made a point of the practical applica- 
tion of anatomy, and in his later years the proceedings were often enlivened by 
political anecdote. 

He fought for the recognition of Veterinary Science as an independent 
science and not as a “ Cinderella” of some other faculty. He always insisted 
that it was the men and not the buildings which mattered. He could have 
taken the easy road and rested content with being the only Professor and 
virtually a Principal, but he continued to press for chairs in all five principal 
subjects of the curriculum. Before important meetings he would gather his 
colleagues together in discussion to decide what action to take in the best 
interests of the school. When a decision had been reached, woe to anyone who 
deviated from the agreed course of action. He encouraged his students to take 
a full part in University Union activities, and he was proud when Glyn Lloyd 
was elected President of the Students’ Guild. 

He maintained his interest in sport right to the end. It was whilst 
attending a football match in which his home team, Wrexham, were engaged 
that he caught the chill which led to his illness and death. 

Share Jones was a dynamic Welshman who almost looked upon England 
as a province of Wales. He was proud of his profession and ranked it above all 
others in vital national importance. He was a great warrior, a man who dreamed 
dreams and saw visions of the future of his profession. He lived to see some of 
his dreams become actual fact. We can ill spare him, for there are few of 
his calibre abroad. 

We cannot end this note without paying a tribute to his helpmate, Dr. Mary 
Share Jones. She encouraged him, assisted him, and by her graciousness 
motivated and controlled a turbulent spirit that was for ever seeking ways and 
means to advance his profession. We owe her a great debt. 
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Mopern Horse MANAGEMENT, by Lieut.-Col. R. S. Timmis. Fourth edition. 
London : Cassell & Co., Ltd. Price 25s. 

Tue author is an acknowledged authority on matters appertaining to the 
horse, particularly as regards horsemanship and horsemastership. His reputation 
is of world-wide status. In this, the fourth edition of a book first published in 
1915, he presents us with what amounts to an encyclopedia. I use the word 
“ encyclopdia ” with due regard to its meaning, for it would be difficult to name 
any point in the subject under review which the author has not commented 
upon and given useful information. 
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It is a very readable book, and as one passes through its pages the sequence 
is excellent. Starting with an account of the history of the horse, he deals in 
turn with horse psychology, training, management, breeding, handling, harness, 
showing, stables and their construction, and ends up with what might be termed 
an elementary review of veterinary matters such as would be understood by an 
intelligent layman. 

The Chapters IT and III, which deal with horse psychology and training, 
are extremely interesting. They are obviously the product of a man who can 
use his eyes, and is a keen observer of animal reaction. Such work as this 
may help greatly towards a better understanding of the animal mind. These 
chapters will appeal to all, but they will be most valuable to those scientists who 
study “Animal Behaviour.” The section at the end of Chapter IV on the 
“Treatment of Bad Habits” shows that Col. Timmis is a competent “ horse 
psychologist.” Chapter IV deals mainly with watering and feeding. Food 
values are also discussed. When the author deals with watering one can see that 
he still holds to the old idea that a “ hot” horse should not be watered. Such 
ideas were confounded years ago by the late Joshua Kidd Bruce when he was 
in charge of London Tramway horses, and many veterinary surgeons experienced 
in the charge of large studs could substantiate Bruce’s findings. 

On reading Chapter VII, “Grooming and Stable Management,” it is 
obvious that the author belongs to the “ anti-docking brigade,” for he devotes 
much space to this matter. The recent “ Anti Docking ” Bill, which Sir Dymoke 
White piloted successfully through Parliament, should end this controversy in 
England. 

“Modern Horse Management ” is a good book. It will serve ably as guide 
and mentor to all who love horses and have their care. 

The book can rank amongst the classics. It will be of great value to 
veterinary students when they are preparing for animal husbandry examina- 
tions, and candidates for the British Horse Society tests will find it almost a 
vade-mecum. 

The illustrations have been selected well and reproduction is good. 
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